. Canine heart at necropsy. The greatly dilated right atrium is filled with blood, visible through the attenuated atrial wall. Bar ϭ 2 cm. Adiposis and fibrosis in the heart are not in themselves pathognomonic. Decrease in and disappearance of myocardium and its replacement by adipose and/or fibrous tissue has been observed as a secondary lesion in various conditions such as chronic ischemia, 1,2,10 myocarditis, 5,6,10 and muscular dystrophy, 4, 11 and in apparent attempted compensation for increased blood pressure and/or volume load. Congenital and primary partial decreases in cardiac muscle tissue have been respectively identified in Uhl's anomaly 12 and arrhythmogenic right ventricular dysplasia of humans. 8 Here, we report a case of severe muscle deficit associated with fatty infiltration and fibroplasia in the atria of a dog.
A 16-month-old male crossbred Chow Chow dog was admitted to a veterinary clinic with severe abdominal distension. Pulse was low (45 beats/minute), and radiographs of the chest demonstrated a severely enlarged, round cardiac silhouette. Electrocardiography revealed no P wave at any leads, prolonged QRS time, and slightly large T waves. Injection of atropine sulfate failed to increase heart rate or resuscitate a P wave. The case was clinically diagnosed as persistent atrial standstill. Treatment for symptoms was initiated, employing diuretic cardiac stimulants (furosemide and digoxin) to remove ascites. Initial treatment was successful; however, ascites recurred soon after therapy was discontinued. No motor disturbance was observed at any time. The dog died at 27 months of age, 11 months after initial consultation. The littermates of the affected dog died soon after birth, but no details about them or any other litters from the same parents were available.
Necropsy showed no pericardial defect, but the right atrium was so attenuated that congested blood could be seen through a very thin ( Fig. 1) , translucent, film-like free wall 0.2 mm in thickness ( Fig. 2 ). Pectinate muscles appeared as fine streaks on the inner surface of the right atrial wall. The right atrioventricular orifice was expanded (55 mm in diameter), but its location was normal. The height and shape of the tricuspid valve were also normal. The atrial septal wall was gray and slightly hard. The left atrium was normal in size and shape but was pale. The left atrioventricular orifice was 30 mm in diameter. Both ventricles were slightly dilatated, but neither ventricular septal defect nor disturbance of outlet was present. No vascular anomalies were detected. Systemic congestion and pulmonary edema were evident, and the liver showed severe cardiac cirrhosis.
Microscopically, the right atrial free wall consisted of dense collagen bundles and a small amount of adipose tissue (Fig. 2 ). The sinoatrial node was hypocellular. The left atrial free wall, which appeared grossly normal, had very thick fibrotic endo-and epicardium and broad adipose tissue replacing the myocardium (Fig. 3) . Only a few muscle fibers remained, just beneath the endocardium and in the pectinate muscles. The atrial septum had few muscle fibers and was instead comprised of a thin fibrous membrane (Fig. 4 ). Mild perivascular fibrosis and thickening of arterial media were observed in scattered vessels of the atrial free walls and atrial septum. No inflammatory reaction was detected in these areas. The myocardium of both ventricles was slightly hypertrophied but without adiposis or inflammation. There was no epicardial fibrosis. Lung lesions consisted mainly of congestive edema.
Decrease in and disappearance of myocardium occur secondary to cardiac ischemia 1,2,10 and inflammation. 5, 6, 10 But in this dog, no significant vascular lesion was observed nor was there any inflammation in either the atrial or ventricular myocardium. No cardiac anomaly of a kind likely to increase the volume or pressure load on either atrium was identified, and the expansion of the right atrium and enlargement of the tricuspid valve orifice observed probably arose secondary to the deficit in atrial myocardium, rather than having been its cause.
In human Duchenne-type muscular dystrophy (DMD) and progressive muscular dystrophies, 4,9 degeneration of the myocardium and its replacement by fibrosis and adiposis are often observed. A similar cardiomyopathy has been recognized in the xmd dog, used as an animal model of DMD. 11 However, in affected humans and dogs, lesions are reportedly most severe in the left ventricle (LV) papillary muscle and apical LV free wall, whereas the right ventricular free wall and atria are rarely involved. In dogs with persistent atrial standstill (PAS), enlargment of the left atrium and attenuation of the atrial wall with fibrosis has been reported. 7 In 30% of affected dogs, marked wasting of the muscles of the upper forelimb and scapula was present, and although the pathogenesis is unknown, the appearance is similar to human fascioscapulohumeral-type muscular dystrophy. In this dog, no motor disturbance was clinically observed, but histologic examination of skeletal muscle was not carried out, so any relationship with muscular dystrophy remains unresolved. Histologically, observations of the atria in the present case coincided with those of canine PAS. The PAS study did not provide data on the extent of atrial lesions and ventricular change or offer a pathologic diagnosis of those lesions. It is not clear whether the present case represents the same changes reported for PAS or whether it is a new syndrome.
In this dog, no abnormality was seen in the ventricular myocardium, whereas the atria were almost completely devoid of muscle tissue. A similar phenomenon, though in a different location in the heart, has been documented in humans in Uhl's anomaly 12 and arrhythmogenic right ventricular dysplasia. 8 Uhl's anomaly, a congenital defect, is characterized by severe attenuation and fibrosis of the right ventricular myocardium (referred to as parchment heart). Arrhythmogenic right ventricular dysplasia (ARVD), characterized by replacement of the right ventricular myocardium by adipose tissue, was originally thought to be congenital in origin, 8 but a case of acquired ARVD has since been reported. 5 Dilatation and fibrosis of the atria without ventricular lesions has been reported in a dog with atrioventricular compensatory rhythm 3 and was considered an inhibition of development of the atrial musculature. The histologic observations of the heart reported in that case coincide with the observations in the present case. Although it remains unclear whether the etiology of the disease in this dog is congenital or acquired, the primary change was adipofibrosis affecting both atria.
